Taking into consideration the complex interaction between new emerging technologies and social transformations, the importance of consumer attitudes toward fashion innovations should not be ignored. There are thousands of new patents related to nanotechnology being announced each year being undoubtedly perceived as one of the fundamental technologies of the present century. When it comes to the fashion sector, nanotechnology offers an innovative mean of processing fabrics that could change the clothing industry. Previous studies conducted in the domain of technology revealed that consumer attitude toward nanotechnology is determined by the perceived risks and benefits of applying nanotechnology and consumer's scepticism when encountering new challenges. This research aims to analyse the determinants that affect the consumer's knowledge toward nanotechnologies used in the fashion industry in Romania. In this respect, I applied a questionnaire in the Romanian public universities to identify individuals' attitude toward technology and their knowledge regarding the usage of nanotechnology in this industry. The consumer's level of knowledge regarding the nanotechnology implementation in fashion production is expected to be influenced by their attitude toward technology. Also, the consumer's requirements regarding the labelling of nanotextile are expected to be influenced by their level of nanotechnology knowledge. Based on the empirical results, this study is intended to provide suggestions that could contribute to the expansion of the acceptance of the innovations applied in the clothing industry.
Introduction
Nanotechnology represents the outcome of many related disciplines and abilities of biology, chemistry, physics and digitalization.
One domain where nanotechnology brings extremely encouraging and significant developments in the production process is represented by the fashion industry. Applications of nanotechnology span the entire chain, from producer to consumer.
Considering the meaningful role of the consumer on the market, there has been considerable attention dedicated to understanding the consumers level of knowledge, their expectations and their attitude toward nanotechnology.
Considering those aspects, a research framework was accomplished to examine consumers knowledge regarding nanotechnologies usage in the fashion industry. Based on the empirical results, this study is intended to provide recommendations that could contribute to the spread of the acceptance of the innovations from the fashion industry among consumers.
Literature review

Innovation in fashion
Innovation brings together several features like theoretical perspective, technical invention and industrial exploitation (Trott, 2008) . The innovation aim is to improve human's life by finding creative solutions to the existing problems and support companies to achieve stability on the market.
Technology is one of the most efficient agents that improve the fashion industry, providing various benefits for consumers and producers. Along with technology, the process of changing consumers nature and their consumption patterns plays an essential role in the implementation of the innovation process. Research conducted on this topic stated that consumers become more value-conscious, buying less but more aware (Berry et al., 2010) .
Those transformations have determined producers to provide more technologyoriented services and products because innovation represents the central component that may help in achieving competitive advantage. In this respect, nanotechnology, one significant innovative technique used in fashion creation, is provided by producers to face the new challenges and environmental constraints imposed by a continuous growing society.
Nanotechnology represents an interdisciplinary technology that is offering a novel method of producing fabrics that could transform the fashion industry. Nanotechnology is characterised as using elements and structures with nanoscale dimensions (1 nm = 10 -9 m) to provide a mixture of useful novel physical, biological and chemical properties that do not exist at larger scales (National Nanotechnology Initiative, 2014).
Embedding nanosized particles in materials result in improved fabric properties without meaningful changes in weight or thickness of the final piece of clothing. In this way, the introduction of those significant changes results in novel materials with multifunctional features such as UV protection, waterproof, antimicrobial, antistatic, advanced durability, improved softness or water repellency .
Despite those positive aspects, we should not underestimate the difficulty in marketing science and technology (Hung & Chu, 2006 ) since nanotechnology represents a novel and emerging domain.
Consumer's attitude toward nanotechnology should be considered in the earliest stage of technology development (Renn & Roco, 2006) . Several studies have investigated the consumer's benefits and risks perception regarding nanotechnology as well as their knowledge and attitude toward nanotechnology (Bainbridge, 2002; Cobb & Macoubrier, 2004; Nerlich et al., 2007; Scheufele & Lewenstein, 2005 , Chen et al., 2012 . However, there has been limited research conducted in Romania regarding the consumer's knowledge toward nanotechnology applied in the clothing industry. The present research intends to discover consumer's knowledge regarding nanotechnology and their attitude toward technology. In this respect, I proposed a questionnaire on technology attitude, nanotechnology knowledge and Nano-labelling requirements.
Research framework and hypothesis development
The concept of attitude was described as people predisposition to respond in a consistently favourable or unfavourable approach to an event or stimulus (Fishbein & Ajzen, 1975) . In cognitive psychology, attitudes are recognised as one of the principal factors that determine human behaviour.
The attitude toward the technology dimension reflects the belief in technological progress to solve the world's problems in the future (Bredahl, 2001) . If consumers believe that scientific progress could bring society more welfare, then consumers will hold a more positive attitude toward technology, that will result in a more likely behaviour to perceive more benefits and fewer risks in applying nanotechnology and vice versa.
Concerning the dimension regarding nanotechnology knowledge, previous research established that consumers knowledge about nanotechnology is very limited. A survey realised by the European Commission (2010) revealed that only 46.00% of the Europeans have ever heard of nanotechnology, while majority 54.00% have never heard of it. According to their report, those that are most likely to hear about nanotechnology are managers or those with full-time education, over the age of 20 and everyday users of the internet. Those less familiar with nanotechnology are people who left school at the earliest opportunity and non-users of the internet (European Commission, 2010) .
Regarding the knowledge related to nanotechnologies, it is believed that if a person's knowledge is complete, that persons would have no uncertainty because psychological uncertainty is closely related to risks. Individual comprehension is determined by the level of understanding of science.
The third proposed dimension refers to an adequate process of nanotextiles labelling. The labelling of goods that include innovative technologies has been one policy tool that governments used to address the uncertainty of the consumers. The present study develops evidence regarding opinions on the labelling of products realised using nanotechnologies.
Labelling is a tool that quickly provides information's to consumers so they can make an informed decision regarding a suitable product (D'Silva & Bowman 2010). It is argued that each consumer has the right to know what he is buying, this right providing him with the freedom to purchase or not the product. An increased level of transparency attending a greater trust between consumers and producers could lead to a greater acceptance of the nanotechnology-based products. Moreover, it is believed that labelling helps consumers to become more aware and therefore to be more informed about nanotechnology-based products (Capon et al., 2015) .
Based on the information previously exposed, the following hypotheses are proposed: H1: The consumer's attitude toward technology positively influences the nanotechnology knowledge dimension. H2: The consumer's needs regarding the labelling of nanotextile products are negatively influenced by their level of nanotechnology knowledge.
Methodology
The instrument and method of analysis
The method of analysis used in the present paper is a questionnaire which count of three dimensions related to attitude toward technology and knowledge regarding the nanotechnologies applied in the fashion industry. The questionnaire contains nine statements related to technology and nanotechnology. Each stat is measured on a five-point Likert scale with anchors of one to indicate "strongly disagree" and five to indicate "strongly agree". The collected results would be analysed using an Exploratory Factor Analysis model. In the second part of the research, I will propose a Structural Equation Modelling. Both analyses were performed in the R programming and statistical software (R Core Team, 2018).
The sample and data collection
The questionnaire has been distributed in the Romanian public universities. The target population is constituted by people who follow an education system with ages between 18 and 45. General socio-demographics were also collected (gender, age, last level of graduate education, income and the employment status).
A total of 200 responses were collected. Table 1 summarizes the socio-demographic characteristics of the sample that participated in this questionnaire. There is a predominance of female subjects (70.00%) and respondents with a Bachelor's Degree (39.00%). The age range of 18-25 constitutes the majority (61.50%). Across the overall sample, most people reported that they do not have a regular monthly income (20.05%), while 19.00% of the respondents said that they register a monthly income between 2000-2999 lei. Regarding the frequency of clothes acquisitions, the respondents stated that they buy clothes predominant monthly or when it's needed. Concerning the clothing labels, the majority of the female said that always read the label of the clothing pieces, before buying them, while most of the male said that they read the label of the clothing items when they had time.
Measurement and Reliability
This study analyses the existing relationships among the following constructs; the consumer's attitude toward technology, nanotechnology knowledge and the consumer's attitude toward the Nano-labelling procedure on fashion items. Moreover, respondents were asked to designate if they are aware of the existed innovations from the fashion industry and to indicate which are the concepts that are familiar to them.
Also, respondents were asked to indicate the maximum price that they are willing to pay for that nanotechnology product to be labelled adequately. Furthermore, respondents were asked to indicate what is the maximum increase price they would be willing to pay for an identical fashion product realised without nanomaterials. Those last two questions were designed to indicate the consumer's willingness to invest in nanotechnology (see Annex).
In the second part of the research, structural equation modelling analysis was conducted to test the proposed hypotheses in this study to assess the effect and the significance level of each path in the research framework.
First of all, I tested the reliability with the Cronbach's Alpha Metric using the psych package (Revelle, 2018) from the R library and the alpha function. The Cronbach's Alpha indicator is desired to register values above 0.7, in the case of exploratory analysis, criterion accomplished for all dimensions. In the first part of the analysis, I conducted an exploratory factor analysis (EFA) for the nanotechnology knowledge and Nano-labelling requirements. In the second part, I conducted structural equation modelling. Through this methodology is possible to find an existing relationship between the considered variables, to estimate dependency relations among them and to find the measurement error in model variables (Vargas, 2016) .
Regarding the sample size, according to some authors, the threshold for any variety of structural equation modelling is about 150 respondents for models where constructs contain three or four indicators (Anderson & Gerbing, 1984) . The criterion regarding the sample size
Results and discussions
For the first part of the analysis, I conducted a factor analysis with orthogonal rotation, usually applied for independent factors. The attitude toward the technology was investigated in previous research, in this case, the exploratory factor analysis not being necessary (Chen et al., 2012) . The EFA revealed that the standardized root mean square residual (SRMR) registers a value below the 0.08 cut-off recording a value of 0.01 and the Tucker-Lewis Index registers a value of 0.95. The factor loadings for each factor were presented in Table 3 . 
0.899
Nano-labelling requirements
Clothes stored in packaging materials containing engineered nanomaterials should be labelled with an additional nanotechnology label.
0.873
Fashion products produced using nanotechnology should be labelled with an additional nanotechnology label.
0.871
Source: Authors' own contribution.
To perform the structural equation modelling, I used the lavaan package (Yves, 2012) from the R software. The output revealed that the fit indices register desired values for a good fit. The chi-squared test (X 2 ) evaluates the overall fit and the actual discrepancy between the fitted covariance matrix and the actual sample. The null hypothesis (H0) of the chi-squared test states that the model fits perfectly. In the case of the performed structural equation modelling, the obtained p-value is 0.019, lower than the 0.05 threshold. Therefore, we reject the null hypothesis.
Furthermore, the goodness of fit index (GFI) represents the proportion of variance accounted for by the estimated population covariance. The goodness of fit index is similar to R 2 , and according to the specialised literature (Kline, 2016) , the cut-off value is 0.95. In this model, the goodness of fit index registers a value of 0.932, below the threshold. Regarding the adjusted goodness of fit (AGFI), the obtained value is 0.890, below the 0.90 thresholds.
The normed fit index (NFI) analyses the discrepancy between the chi-squared value of the hypothesized model and the chi-squared value of the null model (Bentler & Bonett, 1980) . This index tends to be negatively biased (Bentler, 1990) . The cut-off for a good fit is 0.95 (Kline, 2016) , in this case registering a value of 0.936, below the cut-off. On the other hand, the non-normed fit index (known as Tucker-Lewis Index) measures the goodness of fit taking into account the size of the correlations in the data and the number of parameters in the model. For the NNFI index, the obtained value is 0.972, above the threshold.
In the case of the comparative fit index, the cut-off value for the good fit is 0.90, in the present analysis registering a score of 0.978. Regarding the root mean square error of approximation (RMSEA), the obtained value should be lower than the 0.08 threshold, in this case, registering a value of 0.048. In the case of the standardized root mean square residuals (SRMR), the obtained value is 0.052, lower than the 0.08 cut-off. The parameter estimates function implemented in the lavaan package (Yves, 2012) gives us the relationship of each variable to the underlying factor, the so-called factor loading (Table 5 ). In the structural equation model, the factor loading for the first observed variable on the attitude toward technology factor is 1.000 that means that for each unit increase in the latent attitude dimension, the model predicts a 1.000 increase in the first variable (x1). The same factor loading is registered by the first observed variable of each dimension from the analysis. In the case of the second observed variable of the attitude toward technology dimension, the factor loading is 1.079 meaning that for each unit increase in the latent attitude dimension, the model predicts a 1.079 increase in the observed variable (x2).
In the case of the factor loading for the second observed variable on the nano-labelling requirements, the model predicts a 0.786 increase in the ninth variable (x9). Furthermore, I investigated the relationship among the nanotechnology knowledge dimension and control variables like age, employment status and people knowledge regarding the existed innovations from the fashion industry. As we can see (Table 6 ), all explanatory variables had a positive influence on the nanotechnology knowledge dimension. The p-value is very low in the case of the innovation's knowledge dimension, also in the case of the age of the respondents. In this way, we have a high level of confidence that those predictors are impacting in a significant way the dependent variable. Also, we can see that there is a negative influence of the nanotechnology knowledge dimension on the nano-labelling dimension.
At the end of the SEM process, I designed a graphical representation of the structural equation modelling. In the following plot we have represented the factor loadings, the variances of the estimators, the registered covariances between dimensions (factors) and the coefficient of the conducted regressions, previously commented (Figure 1 ).
Figure 1. Plot Structural Equation Modelling (SEM)
'Processed using semPath function Source: Authors' own contribution.
As previously mentioned, consumers were asked to indicate which of the existed innovations from the fashion industry are familiar to them. The most common concepts indicated by the respondents were renewable energy, artificial intelligence, followed by biotechnology, bio-based materials and nanotechnology. Concepts that were not so familiar to the respondents were nanomaterials, blockchain and internet of things, wearable technologies and biomimicry (Figure 2) .
Regarding the consumers' willingness to invest in nanotechnology it seems that 39.50% of the respondents do not agree to pay extra for that nanotechnology product to be labelled adequately. 20.00% of them agree to pay maximum 5% from the product price while, only, 4.00% of the respondents agreed that they are willing to pay additional 25% from the product price for a corresponding labelling process. Also, 49.50% of the respondents said that they are not willing to pay an extra price for an identical piece of item that was not realised using nanotechnology procedure.
Figure 2. Consumers Level of Knowledge Regarding Fashion Innovations
Conclusion
This study proposes to explore some determinants that affect the consumer's knowledge toward nanotechnologies used in the fashion industry in Romania.
Based on the conducted research, the present study developed the following hypothesis; consumer's attitude toward technology is expected to influence in a positive way the consumer's level of knowledge regarding nanotechnologies, while the consumer's requirements regarding the labelling of nanotextile items are expected to be negatively influenced by the consumer's level of knowledge regarding nanotechnologies.
The reliability measurements performed applying the Cronbach's Alpha metric revealed pretty good scores for both dimensions, 0.90 for the nanotechnology knowledge, respectively 0.88 for Nano-labelling requirements.
In the structural equation modelling, some of the fit indices registered good scores, below the recommended cut-offs. Also, the conducted regression revealed that there is a positive influence of the age and consumer's awareness regarding the existed innovations in the fashion industry on nanotechnology dimension. Both variables, registered very low pvalues, meaning that those two variables influence in a significant way the consumer's knowledge regarding nanotechnologies.
Regarding the attitude toward technology, it was found that technology positively influences the consumer's level of knowledge regarding the usage of nanotechnologies, while the consumer's requirements regarding the labelling of nanotextiles are negatively influenced by their level of knowledge toward nanotechnology. In both cases, the level of influence was not significant from a statistical point of view.
Also, it appears that consumers are willing to invest in nanotextiles, but they do not admit paying an additional amount of money for an adequate labelling of these products.
The consumer's more positive attitude toward technology, more nanotechnology knowledge and more social trust in the related institutions could contribute positively to the perceived risks from applying nanotechnologies. Thus, how to increase the public's perceived benefits and decrease the perceived risks of applying nanotechnology represents an essential task for the government and producers. Therefore, the early introduction and explanation of regulations may reduce the risk that consumer interest will prevent the acceptance of nanotechnology. If consumers are against technology, its likelihood of success is drastically reduced. Educating the consumer represents a good method for enabling him to understand better nanotechnology, turning him to form a more positive attitude toward this innovation.
Also, as shown by some studies (Chen et al., 2012) , trust plays an essential role in the consumer's opinion regarding nanotechnology. In this respect serves as a primary mission to inform precisely consumers about the potential risks and benefits for using nanotechnologies.
Limitations
The empirical findings from this study are helpful for a better understanding of the consumer's attitude toward technology and his level of knowledge regarding the nanotechnologies utilised in the fashion industry and to contribute to further research in this field. However, there are some limitations of this research that should be borne in mind when generalizing the findings from this study.
The first limitation comes from the fact that the sample is somehow biased, we have more females than males and more respondents from the urban area than from rural area. The second limitation comes from the fact that structural equation modelling is approximated by omitting variables that are implicated in the causal process or other features of the model. This kind of omissions presents a misleading image of the measurement method commonly resulting in biased estimates and inaccurate measures of the standard errors (Tomarken & Waller, 2005) .
